Abstract Eight microsatellite markers were developed for African mole-rats using the Fast Isolation by AFLP of Sequences Containing repeats (FIASCO) protocol and pyrosequencing. The markers were developed in Bathyergus suillus and applied to a selection of individuals from seven related taxa: Bathyergus janetta, Cryptomys hottentotus hottentotus, C. h. pretoriae, Fukomys damarensis, F. darlingi, F. mechowii and Georychus capensis. The markers displayed low to moderate variation with allele numbers ranging between one and six per species. We propose that larger repeat numbers at di-, tri-and tetranucleotide repeat loci generally yield higher levels of polymorphism.
The family Bathyergidae represents an endemic African radiation of subterranean rodents (Jarvis and Bennett 1990) . Mole-rat ecology is highly variable across species, varying with mode of social organisation and habitat preference (Bennett and Faulkes 2000) . There are still relatively few published species-specific molecular markers available for African mole-rats that may be used at a population level (Burland et al. 2001) . As a consequence only a handful of population studies have been published to date (Reeve et al. 1990; Faulkes et al. 1997; Burland et al. 2002 Burland et al. , 2004 Bishop et al. 2004; Patzenhauerova et al. 2010) .
Bathyergus suillus is a solitary species and the largest of the southern African mole-rats, endemic to the Western Cape of South Africa (Skinner and Chimimba, 2005) . Such solitary species have been largely neglected despite outnumbering their social cousins (Bennett and Faulkes 2000) .
DNA was extracted from a single B. suillus individual using the Qiagen tissue kit according to the manufacturer's instructions. Enrichment was performed using the Fast Isolation by AFLP of Sequences Containing repeats (FIASCO) protocol (Zane et al. 2002) . Probes were chosen from among the most common repeats found in the rodent genome (Toth et al. 2000) and incorporated into two probe mixes: AGG (6) , ATA (6) , CAA (6) and AAGG (6) , AAAT (6) , AGCA (6) . Mono-and di-nucleotide repeats were avoided due to increased scoring inaccuracies in these shorter repeat motifs as a result of point indels (i.e. Messier et al. 1996) . Both enriched genomic DNA pools were combined and run on a Roche 454 GS-FLX platform using up to 5 lg of DNA. Sample preparation and analysis of run data were performed at Inqaba Biotechnical Industries (Pretoria, Gauteng, South Africa) using the manufacturer's protocol.
Pyrosequencing resulted in the generation of *4,400 and *3,700 reads of 40-500 base pairs with the tri-and tetra-nucleotide probe mixes respectively. The MSAT-COMMANDER application (Faircloth 2008 ) was used to identify all di-to tetranucleotide repeats from the sequence data. In total 37 percent of the tri-nucleotide enrichment reads contained repeats of which approximately half corresponded to those probe motifs used (95% AGG). Of the tetra-nucleotide enrichment reads, 60 percent contained repeats (98% AAGG). Higher repeat numbers were chosen in order to isolate more polymorphic loci (Wierdl et al. 1997 ). Fifty loci were chosen for PCR amplification, optimisation, and polymorphism testing using primers designed in PRIMER3 (Rozen and Skaletsky 1998) . Of these loci, 31 failed to amplify consistently and 11 of the remaining loci were monomorphic in B. suillus. Those markers amplifying successfully in B. suillus with two or more alleles were subsequently applied to the seven other taxa: B. janetta, Cryptomys hottentotus hottentotus, For each locus the details included per species are as follows: allele number (bold), allele size range, and proportion of individuals in which amplification was observed in parentheses '-' no peak, or multiple peaks C. h. pretoriae, Fukomys damarensis, F. darlingi, F. mechowii and Georychus capensis. The remaining eight polymorphic markers were applied in two multiplexes using the Qiagen Multiplex kit with standard conditions (45 cycles, 60°C annealing temperature). Heterozygosity scores and linkage disequilibrium for all locus pairs were calculated in GE-NETIX4.05 (Belkhir et al. 2004 ). All loci were tested for conformation to Hardy-Weinberg Equilibrium and for the presence of null alleles using GENEPOPv4.0.10 (Rousset 2008) . GenBank accession numbers for the sequence of each locus in B. suillus are HQ186238-HQ186245, respectively. Locus information and polymorphism in B. suillus is summarised in Table 1 , differential amplification across taxa is detailed in Table 2 . Only locus BS08 deviated from Hardy-Weinberg Equilibrium in B. suillus, but after separating the two population samples this was no longer significant. Potentially significant frequencies of null alleles (i.e. C0.2; Dakin and Avise 2004) were detected across three of the loci; BS03 (0.32 in C. h. hottentotus), BS04 (0.23 in F. damarensis), and BS05 (0.24 in F. mechowi). Low numbers of alleles in these small sample groups may have artificially raised the estimates for null alleles in this case. Two locus pairs were found to be at linkage disequilibrium according to Weir's R (1979) (P [ 0.01); BS01-BS03 and BS01-BS07. However, the best matches from a sequence comparison (Altschul et al. 1997 ) on the National Center for Biotechnology Information (NCBI) genomic database suggest that BS01 and BS07 are found on different Mus musculus chromosomes (10 and 13 respectively, Appendix 1). No significant matches were found for locus BS03. Correct fragment amplification and allele scoring was confirmed for up to three homozygotes in all loci except BS02 where the repeat region failed to sequence through completely (data not shown).
Poor amplification success and low numbers of alleles was also seen in B. suillus in a study by Burland et al. (2001) , and may be characteristic of this species. Private alleles were found between the two B. suillus populations typed (data not shown) which provides evidence that these loci are of utility in the study of genetic variation within B. suillus. It is notable that one of the B. suillus populations used here is likely to have originated from few colonisation events predisposing it to low levels of genetic variation. Microsatellite loci with lower allele numbers have the associated advantage of low levels of homoplasy which has been shown to be a problem with more variable markers (Estoup et al. 2002) .
We confirm that large numbers of repeat containing sequences can be generated using the pyrosequencing approach but we emphasise the need for careful consideration of repeat motifs chosen. Despite the choice to avoid di-nucleotide repeats here, two of the eight microsatellites described are, by necessity, of such a repeat class. This restates the potential for higher polymorphism of this shorter repeat class and recommend that it should be considered if low genetic variation is suspected 
Appendix 1
See Table 3 . 
